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Abstract
Soybean cyst nematode Heterodera glycines is one of the most serious soil-borne pathogens in soybean production.  How-
ever, the researches were limited in China due to lack of an effective pathosystem.  In this study, we screened 21 legume 
Medicago plants in both Medicago truncatula and Medicago sativa to obtain candidate model plants for establishing a new 
pathosystem for legume-H. glycines interactions.  The nematode infection of tested plants was assayed with Race 3 and 
4 respectively, which were two dominant H. glycines inbred races in China soybean producing areas.  The results showed 
that the model legume plant M. truncatula A17 failed to allow Race 3 of H. glycines to complete its life cycle, in contrast, it 
provided the Race 4 population to form several cyst nematodes, however, the female index (FI) value was approximately 
1.6.  Three M. sativa cultivars, including Xunlu, Aergangjin and Junren, provided either Race 3 or 4 of H. glycines to develop 
into mature cysts with their FI value below 5 as well.  Our results demonstrated that legume plants in both M. truncatula and 
M. sativa were not likely to be a model plant for H. glycines because of an extreme high resistance.
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SCN integrate control managements.  So far, the molecular 
mechanisms between SCN and its hosts were largely un-
known and were analogized by using a model pathosystem 
between Arabidopsis thaliana and beet cyst nematode 
H. schachtii, which was phylogenetically close to SCN (Hewezi 
et al. 2015).  However, this pathosystem is limited because 
H. schachtii is considered as one of the destructive quaran-
tine pests in many countries including China, which makes 
it more challenging and difficult to use this pathosystem in 
China.  Therefore, a new pathosystem is urgently needed to 
investigate the soybean cyst nematode-legume interactions 
in China.  Previous studies indicated that legume model 
plant M. truncatula was applied to facilitate a better under-
standing of its interactions with various legume pathogens, 
including necrotrophic (Tivoli et al. 2006) and hemibiotrophic 
fungi (Rey et al. 2013).  Moreover, M. truncatula was also 
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1. Introduction
Soybean cyst nematode (SCN), Heterodera glycines is 
one of the most devastating pests in soybean production 
worldwide, and causes significant yield loss in many areas 
(Jones et al. 2013).  Better understanding of molecular 
interactions between SCN and its hosts is very urgent for 
© 2016, CAAS. Published by Elsevier Ltd. This is an open 
access art ic le under the CC BY-NC-ND l icense (http:/ /
creativecommons.org/licenses/by-nc-nd/4.0/).
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severed as an effective model plant for interactions be-
tween root-knot nematode, Meloidogyne incongnita and 
its host (Wasson et al. 2009).  Therefore, we hypothesized 
M. truncatula could be a potential candidate model plant for 
SCN-legume interactions.
In this study, we examined the compatibility of Medicago 
spp. with both Race 3 and 4 SCN, which are the dominant 
SCN inbred races in China soybean producing areas (Kong 
et al. 2012).  We aimed to investigate the susceptibility of 
Medicago spp. with SCN and to obtain a candidate model 
legume plant for establishment a new pathosystem for better 
understanding of SCN-host interactions.
2. Results and discussion
To test whether the legume Medicago spp. is a host for SCN, 
a compatibility assay was firstly examined with M. truncatula 
A17 by inoculating either eggs of Race 3 SCN from Harbin, 
Heilongjiang Province and of Race 4 SCN from Lanfang, 
Hebei Province, China, respectively.  Results showed that 
no cysts were formed on A17 roots infected with Race 3 
SCN (Table 1), indicating that A17 was a non-host for Race 
3 SCN.  In contrast, we found several cysts were formed 
on A17 root infected with Race 4 SCN (Table 1), which is 
inconsistent with the previous study (Dhandaydham et al. 
2008).  Although Race 4 SCN could complete its life cycle in 
this model legume plant, the female index (FI) value was only 
1.6 (Table 1), suggesting M. truncatula was highly resistant 
to SCN (Young 1998), and was not suitable to be applied 
as a model plant for SCN-host interactions.  
We then examined the compatibility of 20 other M. sativa 
cultivars using the same SCN races.  The results showed 
that no cysts were observed on 17 M. sativa cultivars inoc-
ulated with either Race 3 or 4 SCN (Table 1).  However, the 
cultivar Aergangjin was compatible with Race 3 SCN, and 
cultivar Xunlu was compatible with Race 4 SCN.  Moreover, 
Juren was compatible with both Race 3 and 4 SCN.  When 
inoculated by Race 3 SCN, the FI values of Aergangjin and 
Juren was only 0.7 and 3.3 respectively, and when inocu-
lated by Race 4 SCN (Table 1), the FI values of Xunlu and 
Juren were 0.7 and 3.3 respectively (Table 1), all of which 
were much lower than the threshold FI value (Young 1998). 
These results indicated that M. sativa cultivars have high 
resistances to SCN but that Race 3 or/and Race 4 can finish 
their life cycle in the model legume plant M. truncatula and 
in a few M. sativa cultivars. 
Taken together, we identified several plants in both 
M. truncatula and M. sativa providing soybean cyst nem-
atode to finish its life cycle, however, these legume plants 
still failed to serve as a model plant for investigation the 
interactions between SCN and legume hosts due to their 
extreme high resistance towards SCN.
3. Conclusion
Although the model legume plant M. truncatula and several 
lines of M. sativa cultivars can be a host for either Race 3 or 
4 SCN, and Juren cultivar can be a host for both Race 3 and 
4 SCN populations, legume plants in both M. truncatula and 
M. sativa failed to be applied as a model plant for SCN-host 
interactions due to an extreme high resistance.
4. Materials and methods 
Medicago plants including M. truncatula A17, 20 M. sativa 
cultivars, and susceptible soybean cultivar Zhonghuang 13 
were cultivated in each plastic pot (30 cm in diameter) filled 
with 1 000 mL sterile sandy soil (sand:soil=3:1) (Wang et al. 
2014) in a greenhouse for with 16 h of light at 23°C and 8 h of 
darkness at 20°C.  10-d-old plants were inoculated with two 
H. glycines inbred lines, Race 3 from Harbin, Heilongjiang 
Province and Race 4 from Lanfang, Hebei Province, China. 
Both SCN populations were propagated on susceptible soy-
bean cultivar Zhonghuang 13 in a greenhouse at 28°C.  The 
soil was suspended with enough tap water, and the resulting 
soil homogenate was washed through successive 750 and 
Table 1  Female index (FI) of Medicago plants infected with 
Race 3 and 4 Heterodra glycines at 90 days post inoculation 
respectively
Cultivar
FI of tested plant
inoculated with Race  
3 SCN
FI of tested plant
inoculated with Race 
4 SCN
Zhonghuang 13 100 a 100 a
A17 0 1.6±0.4 b
Juren 3.3±1.2 b 1.1±0.2 b
Xunlu 0 1.6±0.3 b
Aergangjin 0.7±0.5 b 0
Saite 0 0
Zhaodong 0 0
Debao 0 0
Gongnong 1 0 0
Weiduoli 0 0
Ganxiwang 0 0
Youke 0 0
Feiniao 0 0
Nongbao 0 0
Huanghou 0 0
Jinhuanghou 0 0
Muxuwang 0 0
Lierenhe 0 0
Xinjiangdaye 0 0
Aohan 0 0
Houge 0 0
Panduo 0 0
Female index=(The number of SCN female developing on the 
test plant/The number of SCN female developing on Zhonghuang 
13 in the greenhouse assay)×100. Different letters above the 
number denote significant differences (P-value≤0.05).
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180 μm sieves.  Cysts collected from the 180 μm sieve were 
purified by sucrose centrifugation (Wang et al. 2014).  The 
eggs within cysts were released by rubbing with an eraser, 
and were washed by running tap water through successive 
180 and 25 μm sieves.  Eggs collected from the 25 μm 
sieve were suspended with sterile water.  Approximate 
2 000 eggs of either Race 3 or 4 were inoculated onto each 
Medicago cultivar and soybean cultivar Zhonghuang 13 (Xu 
et al. 2009).  The infected root samples were harvested at 
90 days post inoculation to examine the presence of SCN 
cysts.  These experiments were repeated three times, and 
in each experiment, ten plants were examined randomly. 
The data were analyzed by using T-test (P-value≤0.05).
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